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 Soil erosion from roadsides is a pervasive problem worldwide. Runoff is known to cause sheet, rill, and gully 
erosion on soils that have been artificially exposed through construction practices. A two year research study was 
conducted in Louisiana, USA evaluating the effectiveness of compost/mulch as an erosion control measure for roadside 
soils. A total of individual eight plots at four sites were established to evaluate compost/mulch application thickness, 
tillage incorporation vs. surface application, and the influence of active construction vs. established sites. Ancillary 
parameters evaluated included changes in soil physicochemical properties, and monitoring of soil temperature and 
moisture status. Results showed that the compost/mulch was extremely effective at reducing sediment loss from 
roadsides. Specifically, 10cm of surface applied compost/mulch was most effective, while 5cm of compost/mulch still 
provided dramatic reductions in sediment loss compared to control plots. Reductions were documented via lower total 
suspended solids, and lower turbidity in collected runoff. Tillage incorporation of the compost/mulch was not 
recommended as it reduced the effectiveness of the material at controlling erosion. Soil moisture retention was 
enhanced by the application of compost/mulch, and soil temperatures were moderated such that the soil remained 
warmer in winter months and cooler in summer months relative to control plots. Summarily, the use of compost/mulch 
was shown to be highly effective in controlling erosion along roadsides, even in high rainfall environments such as 
Louisiana. Its use as a best management practice is therefore recommended.   
 






 Soil erosion is a problem worldwide. 
Invariably, soil erosion degrades the productive 
capacity of the land, lowers organic matter content, 
reduces soil tilth, and reduces the quality of surface 
waters. Furthermore, soil is often bound to various 
nutrients (N, P, K) and metals (Cd, Hg, As, Pb) 
which can degrade water quality when soil becomes 
suspended. In Louisiana, the Department of 
Environmental Quality cited 87 watershed basin 
subsegments as impaired by turbidity, 136 impaired 
by low dissolved oxygen, and 8 impaired by total 
suspended solids (TSS) [5]. 
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Additionally, many other watershed 
subsegments were impaired by heavy metals or 
chemicals which make their way into surface waters 
via erosive events. While natural environments (e.g., 
forests, grasslands) have some erosion, 
anthropogenically impacted soils are 
disproportionately affected. For example, erosion 
rates have been noted to increase up to 500 fold in 
construction sites areas relative to undisturbed sites 
[12]. A perfect example of large scale anthropogenic 
activities concerns road/highway construction. 
In order for roads to be constructed, large 
tracts of land must be systematically cleared of 
vegetation, scraped, modified, cut, filled, levelled, 
compacted, and re-vegetated. For example, 
construction of roads such as the Romanian 
Autostrada (A3)(415 km upon completion) require 
years (even decades) to complete and involve vast 
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amounts of earth movement and soil disturbance; by 
some estimates 93,000,000 m3 excavation, 
64,000,000 m3 fill. Without proper management, 
large amounts of soil are left exposed and prone to 
erosion. 
In the United States, common road 
construction erosion control measures include the 
use of hydroseeding, silt fencing, hay bales, straw, 
riprock, or fiber matting material. In fact, the US 
Environmental Protection Agency advocates the 
following as key management measures for 
controlling erosion [11]: 1) protect areas of 
important water quality, especially those prone to 
erosion, 2) limit land disturbance such as clearing or 
grading, 3) prepare and implement an approved 
erosion control plan, and 4) incorporate pollution 
prevention into operation and maintenance 
procedures.  
Given these guiding principles, each state 
department of transportation is tasked with 
assembling best management practices (BMPs) 
germane to their unique environments. Erosion 
control BMPs are often given as technical 
specifications for road construction. Many have 
begun adopting the use of compost/mulch for 
roadside applications given numerous benefits 
provided relative to traditional erosion control 
techniques. For example, Storey et al. [3] studied 
the use of compost (derived from mixed yard debris 
and municipal sewage sludge) and shredded wood 
with a polyacrylide tackifier on 1:3 slope sandy and 
clayey soils. They concluded that the 
compost/mulch was “as effective as many of 
thestandard erosion control materials and surpasses 
others in cost effectiveness, vegetation 
establishment, andslope protection.” Later, the 
Texas Department of Transportation (TxDOT) 
adopted the use of compost as a specification for use 
along highway roadsides [9]. Specifically, they set 
forth definitions and quantitative limits for three 
products: compost manufactured topsoil, erosion 
control compost, and general use compost. Similar 
product specifications are recognized by the US 
EPA [13] and US Composting Council [14]. While 
compost/mulch products have proven effective at 
erosion control in Texas, Louisiana features 
abundant precipitation (>1651 mm y-1) with 
widespread potential for soil erosion. Field 
experiments documenting the effectiveness of 
compost/mulch use for erosion control in Louisiana 
were undertaken in 2010 to: 1) evaluate storm water 
runoff rates on plots receiveing compost/mulch, and 
2) assess the effect of compost/mulch thickness, plot 
slope, tillage incorporation, and construction 
activities on water quality. The work presented in 
this paper is a summary of Bakr et al. [2]. 
2. Material and Method 
 
Two locations on highway right-of-ways in 
Louisiana were studied: US Highway 61 (~8 km 
from St. Francisville, LA) in West Feliciana Parish 
(site 1), and IH-49 (~20 km from Bunkie, LA) in 
Rapides Parish (sites 2, 3, and 4). The former was 
subject to active road construction activities while 
the latter was prone to erosive rill and gully 
formation. A total ofeight plots were constructed 
(e.g. two plots side-by-side at each site), each with a 
fixed size of 4 m x 4m. All plots were surrounded 
by heavy gauge steel edging to exclude flow from 
outside the plots (fig. 1). Sites 1, 2, 3, and 4 had 
slopes of 34%, 25%, 15%, and 10%, respectively.  
In March, 2010, field equipment and plots 
were installed. Compost/mulch applications of 
different thicknesses were applied to each plot for 
erosion control (fig. 1). At each site, one plot was 
lightly tilled and one remained non-tilled. Compost 
for the mix was a double-ground, screened, recycled 
wood fiber material from central Louisiana while 
the wood chips were a combination of hardwood 
(70%) and pine trees (30%)(B. Thibodeaux, 
personal communication, 2010). Analysis of 
compost/mulch pH, electrical conductivity (EC), 
organic matter (OM), particle size, and carbon to 
nitrogen (C : N) ratio was conducted per [10]. Two 
control plots were left devoid of compost/mulch, 
leaving bare soil asan indicator of the soil’s erosion 
potential. As with the application plots, one of the 
control plots was tilled and one left non-tilled. In 
treatment plots, 5 cm and 10 cm of compost/mulch 
were applied per [1], who recommended application 
rates of compost/mulch of 2.5 to 10 cm.  
Runoff from rainfall events was directed into 
standard H-flumes (fig. 1), for quantification and 
sampling. Refrigerated ISCO® Model 6712 
(Teledyne ISCO, Lincoln, NE) auto-samplerswere 
used at each plot to sample runoff when it occurred. 
Two rainfall gauges were used to record the rainfall 
in-situ at each location. Water quality parameters 
(pH, EC, TSS, turbidity, and BOD) were conducted 
per [4]. Soil samples were collected from each site 
before the experiment was initiated. Soil pH (1:1 v/v 
soil to water), EC, cation exchange capacity (CEC, 
Ammonium Acetate pH 7), OM (LOI), organic 
carbon (OC), and soil texture (pipette method) were 
analyzed per [8]. Data-logging stations were 
established at each site toevaluate soil temperature 
and moisture in situ. Hobo MicroStations (H21-002) 
were connected to HOBO Smart Temp (STMB-
M002) temperature sensors and EC-5 (S-SMC-
M005) soil moisture sensors located at a depth of 
~5cmin the soil below the compost/mulch (Onset 
Computer Corp., Bourne, MA, USA).  






Figure 1. Photo of compost/mulch treated plot with steel edging border and runoff collection flume in Louisiana, USA 
 
The sensors wereset to record 
temperature/moisture every 10 minutes. Data were 
periodicallydownloaded to a laptop computer and 
processed using Hoboware Pro (Version 3.1.2) 
software (Onset Computer Corp., Bourne, MA, 
USA). 
To illustrate patterns of covariance between 
the comparative variables (construction activities, 
slopes, tillage practices, and compost/mulch 
applications) factor analysis was employed. Then, 
PROC UNIVARIATE in SAS® 9.2 software [6] was 
used to evaluate general trendsin water quality. A 
two sample t-test was used to determine significant 
differences of each water quality parameter due to 
the effect of each variable. As sites 1 and 2 had 34% 
and 25% slopes, respectively, bothfall in the same 
slope class (steep)[7], allowing for their statistical 
comparison. For example, plots S1A (active 
construction site) and S2A (established site) were 
analyzed to determine the effect of construction 
activities on runoff water quality. Additionally, sites 
3 and 4 had slopes of 15% and 10%, respectively; 
both classed as moderately steep by [7]. 
Accordingly, plots S3A and S4A as well as S3B and 
S4B were compared to assess the effect of 
compost/mulch thickness on the runoff water 
quality. Finally, the tillage effect was evaluated 
using both plots at site 3 since as one plot was non-
tilled (S3A) and one was lightly tilled (S3B). Based 
on the aforementioned pairs, three null hypotheses 
(H0) were suggested: there was no difference in the 
water quality parameters due to 1) the construction 
activities, 2) the compost/mulch thickness, and 3) 
the tillage practices. 
In addition to the data presented in this paper, 
a rainfall simulation experiment for controlled 
runoff rate on the plots was conductedin situ. 
Results of this research are currently under 
development as an additional peer-reviewed 
research manuscript. 
 
3. Results and Discussions 
 
Compost/mulch applications dramatically 
affected soil properties and runoff water quality (fig. 
2). For soil, the results indicated that the use of 
10cm compost/mulch increased the moisture content 
for the surafce soil compared to the control plot (fig. 
2). Essentially, organic material (compost/mulch) 
has a higher water retention compared to the mineral 
soil. The extra moisture provided by the 
compost/mulch is especially important in hot 
summer months when periods of drought may 
otherwise induce stress in vegetative cover. Soils 
treated with 10cm compost/mulch featured 
moderated temperaturescompared to bare soil. This 
could be related to the higher heat capacity of 
theapplied compost/mulch compared to the mineral 
soil, which led to a warmer soil surface in the winter 
and a cooler soil surafce in the summer with less 
temperature fluctuation compared to the control plot 
(fig. 2). Results indicated compost/mulch 
application had little effect on the concentration of 
trace elments in the soil.  









Figure 2. The effect of 10cm compost/mulch on (a) surface soil moisture content, and (b) temperature  
in one study site (site 1) in Louisiana, USA 
 
 
Additionally, within the experiment period, 
the compost/mulch moderated the soil pH from 
acidic to neutral. 
The application of compost/mulch also 
improved the runoff water quality from the 
roadsides by dramatically reducing TSS (fig. 3) and 
associated turbidity. Consequently, roadside runoff 
water quality was enhanced.  
The TSS results indicated a~10 fold reduction 
between the control and 5cm compost/mulch treated 
plots while both plots were untilled (fig. 3a).  
Even when tillage was applied to incorporate 
5- and 10cm compost/mulch (thereby disturbing the 
soil surface), the TSS was much less compared to 
the untilled control plot. 
The thicker compost/mulch coverage (10cm) 
reduced the TSS by around 50% compared to thiner 
coverage (5cm) (fig. 3b).  
Construction activites and tillage practices 
reduced the effectiveness of the compost/mulch as 
an erosion control measure as evidencedby increases 
in TSS for plotswith active construction nearby and 
those lightly tilled (figs. 3c, 3d). Based on our 
results, the correlation between TSS and turbidity 
was very high (r2~0.97).  Figure 3. TSS measurements within the experiment period at different plots in Louisiana, USA 
(a) 
(b) 




Statistically, based on the TSS and associated 
turbidity results,the strongest significant differences 
between all of the comparative variables 
(compost/mulch thickness, construction activities, 





Compost/mulch applications were made to 
roadside soils in Louisana, USA; an area featuring 
high precipitation and severe soil erosion problems. 
Compost/mulch treatements were made at 
thicknesses of 5cm and 10cm to research plots 
atfour sites. Two plots were left devoid of 
compost/mulch as comparative controls. The sites 
featured a variety of slopes and soil textures. Other 
variables considered included the presence of active 
construction activities, and tillage vs. surface 
application of the compost/mulch. Results showed 
dramatic reductions in TSS and turbidity in runoff 
collected from the sites due to the presence of 
compost/mulch. Specifically, a 10 fold decrease in 
TSS was documented between control plots and 
those with 5cm of compost/mulch cover. Also, the 
compost/mulch facilitated additional moisture 
retention within application plots as well as 
moderated soil temperatures, most notably warmer 
temperatures in the winter and cooler temperatures 
in the summer. Summarily, compost/mulch was 
shown to be highly effective in reducing soil erosion 
along roadsides. It is therefore recommended for 
adoption/implementation as a best management 
practice in promoting soil conservation and 
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